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Dear Editor,
Mobilizing hematopoietic stem and progenitor cells from

the bone marrow into the peripheral blood, collecting them
sufficiently by leukapheresis, and transplanting them in an
allogeneic or autologous setting as “stem cell graft” is a
routine procedure in collection facilities such as in many
blood transfusion establishments and transplant centers
worldwide. Patients with multiple myeloma and malignant
lymphoma are the main candidates for an autologous stem
cell transplantation. Today’s induction regimen in both
entities have been improved significantly over the last two
decades, but the application of high-dose chemotherapy
followed by autologous stem cell rescue still represents an
essential part of the therapeutic regimen. In this context, the
collection of an optimal stem cell product is an important
prerequisite.

This special issue of Transfusion Medicine and
Hemotherapy provides a detailed insight into state-of-
the art stem cell mobilization, collection, and pro-
cessing techniques. Regarding patients with multiple
myeloma, Jantunen et al. comprehensively analyzed
current mobilization strategies [1]. The impact of
clinical parameters and induction regimens on pe-
ripheral blood stem cell (PBSC) mobilization in a large
cohort of multiple myeloma patients has been evaluated
by Sauer and colleagues [2]. In a more specific ap-
proach, Sauer et al. [3] assessed in a second study the
effectiveness of autologous stem cell collection after
daratumumab-VTD versus VCD. For the entity of
mantle cell lymphoma, Turunen et al. examined the
cellular composition and the clinical outcome after
autologous transplantation [4].

In general,more than 80%of patients succeed in collecting
an autologous PBSC graft. However, 10–20% mobilize in-
sufficiently and are so-called “poor mobilizer” [5], but a
harmonized definition has not been found yet. Strategies to
overcome this problem include the application of plerixafor,
either used preemptively or as a rescue strategy [6, 7].

However, comprehensive information on poor mobi-
lizing patients regarding incidence, current treatments, and
mobilization strategies is lacking. The German prospective,
multicenter, open-label, non-interventional OPTIMOB
study addressed this lack of knowledge by analyzing mo-
bilization and collection parameters in a large cohort of
adult, transplant-eligible, good and poormobilizing patients
with lymphoma or multiple myeloma. In this special issue,
the results of this huge national study with 28 recruiting
study centers are presented in two articles: Bittrich et al. [8]
described the results in patients with multiple myeloma,
whereas Kriegsmann et al. [9] showed the results of the
cohort of lymphoma patients.

A state-of-the-art collection of PBSCs includes a
system of quality control and benchmarking. Approaches
to quantitatively assess the effectiveness of autologous
leukapheresis sessions have been developed, and some
allow not only to calculate the collection efficiency (CE2)
but also to manage the duration of the apheresis session
[10–12]. While 2.0 × 106 CD34+ cells/kg body weight
(bw) is uniformly accepted as minimum for one autol-
ogous transplant, the question of whether more cells for a
second or third transplantation or a mere “backup”
transplant should be provided is handled divergent. In the
allogeneic setting, clinical aspects of both the donor and
the recipient have to be considered, e.g., bw differences.
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Kayser et al. [13] analyzed a formula, alongside other
parameters, to predict the outcome of hematopoietic stem
cell collection in healthy allogeneic donors. As the
number of requested CD34+ cells may vary between 4.0
and over 8.0 × 106 CD34+ cells/kg bw (i.e., if the
transplant will be further processed), this approach may
help streamline the apheresis session and reduce the
burden for the donor.

For decades, CD34 is the decisive marker for enu-
meration of PBSC grafts, but efforts have been made to
develop further marker combinations for a more
comprehensive assessment of the graft composition
and hence quality (e.g., tri-lineage engraftment). As a
step in this direction, Heuer et al. analyzed PBSC
subpopulations by flow cytometry and correlated them
with clinical outcome after autologous transplantation
[14]. Taken together, this special issue of Transfusion

Medicine and Hemotherapy gives an overview on some
of the currently most relevant issues related to pro-
curing PBSC grafts.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

There is no funding related to this article.

Author Contributions

K.K. and P.W. wrote the manuscript.

References

1 Jantunen E, Partanen A, Turunen A, Varmavuo
V, Silvennoinen R. Mobilization strategies in
myeloma patients intended for autologous he-
matopoietic cell transplantation. Transfus Med
Hemother. 2023. DOI: 10.1159/000531940.

2 Sauer S, Hieke L, Brandt J, Müller-Tidow C,
Schmitt A, Kauer J, et al. Impact of clinical
parameters and induction regimens on periph-
eral blood stem-cell mobilization and collection
in multiple myeloma patients. Transfus Med
Hemother. 2023. DOI: 10.1159/000530056.

3 Sauer S, Kriegsmann K, Nientiedt C, Schmitt A,
Müller-Tidow C, Raab M-S, et al. Autologous
stem cell collection after daratumumab, borte-
zomib, thalidomide, and dexamethasone versus
bortezomib, cyclophosphamide, and dexa-
methasone in newly diagnosed multiple mye-
loma. Transfus Med Hemother. 2023. DOI:
10.1159/000529691.

4 Turunen AS, Kuittinen O, Kuitunen H, Vasala
K, Penttilä K, Harmanen M, et al. CD34+ cell
mobilization, autograft cellular composition and
outcome in mantle cell lymphoma patients.
Transfus Med Hemother. 2023. DOI: 10.1159/
000531799.

5 Wuchter P, Ran D, Bruckner T, Schmitt T,
Witzens-Harig M, Neben K, et al. Poor mobi-
lization of hematopoietic stem cells: definitions,
incidence, risk factors and impact on outcome of

autologous transplantation. Biol Blood Marrow
Transplant. 2010 Apr;16(4):490–9.

6 Cheng J, Schmitt M, Wuchter P, Buss EC,
Witzens-Harig M, Neben K, et al. Plerixafor
is effective given either preemptively or as a
rescue strategy in poor stem cell mobilizing
patients with multiple myeloma. Transfusion.
2015 Feb;55(2):275–83.

7 Hundemer M, Engelhardt M, Bruckner T,
Kraeker S, Schmitt A, Sauer S, et al. Rescue
stem cell mobilization with plerixafor econ-
omizes leukapheresis in patients with mul-
tiple myeloma. J Clin Apher. 2014 Dec;29(6):
299–304.

8 Bittrich M, Kriegsmann K, Tietze-Stolley C,
Movassaghi K, Grube M, Vucinic V, et al. A
German-wide systematic study on mobilization
and collection of hematopoietic stem cells in
poor mobilizer patients with multiple myeloma
prior to autologous stem cell transplantation.
Transfus Med Hemother. 2023. DOI: 10.1159/
000531935.

9 Kriegsmann K, Bittrich M, Sauer S, Tietze-
Stolley C, Movassaghi K, Grube M, et al. Mo-
bilization and hematopoietic stem cell collection
in poor mobilizing patients with lymphoma:
Final results of the German OPTIMOB study.
Transfus Med Hemother. 2023. DOI: 10.1159/
000531936.

10 Rosenbaum ER, O’Connell B, Cottler-Fox M.
Validation of a formula for predicting daily
CD34(+) cell collection by leukapheresis.
Cytotherapy. 2012 Apr;14(4):461–6.

11 Cousins AF, Sinclair JE, Alcorn MJ, H A
Green R, Douglas KW. HPC: a dose pre-
diction on the optia® cell separator based on
a benchmark CE2 collection efficiency: pro-
moting clinical efficiency, minimizing toxic-
ity, and allowing quality control. J Clin
Apher. 2015;30(6):321–8.

12 Lisenko K, Pavel P, Bruckner T, Pu-
thenparambil J, Hundemer M, Schmitt A,
et al. Comparison between intermittent and
continuous Spectra Optia leukapheresis sys-
tems for autologous peripheral blood stem
cell collection. J Clin Apher. 2017 Feb;32(1):
27–34.

13 Kayser S, Schlenk RF, Steiner M, Klüter H,
Wuchter P. Predicting successful hematopoietic
stem cell collection in healthy allogeneic donors.
Transfus Med Hemother. 2023. DOI: 10.1159/
000531236.

14 Heuer A, Löwhagen S, Uhlig S, Hetjens S,
Büttner S, Pflästerer B, et al. Flow cytometric
characterization of HSPC subpopulations in
autologous PBSC preparations after cryo-
preservation. Transfus Med Hemother. 2023.
DOI: 10.1159/000533624.

2 Transfus Med Hemother
DOI: 10.1159/000533649

Kriegsmann/Wuchter

https://www.karger.com/Article/FullText/533649?ref=1#ref1
https://www.karger.com/Article/FullText/533649?ref=1#ref1
https://www.karger.com/Article/FullText/533649?ref=2#ref2
https://www.karger.com/Article/FullText/533649?ref=2#ref2
https://www.karger.com/Article/FullText/533649?ref=3#ref3
https://www.karger.com/Article/FullText/533649?ref=4#ref4
https://www.karger.com/Article/FullText/533649?ref=5#ref5
https://www.karger.com/Article/FullText/533649?ref=5#ref5
https://www.karger.com/Article/FullText/533649?ref=6#ref6
https://www.karger.com/Article/FullText/533649?ref=7#ref7
https://www.karger.com/Article/FullText/533649?ref=8#ref8
https://www.karger.com/Article/FullText/533649?ref=9#ref9
https://www.karger.com/Article/FullText/533649?ref=10#ref10
https://www.karger.com/Article/FullText/533649?ref=11#ref11
https://www.karger.com/Article/FullText/533649?ref=11#ref11
https://www.karger.com/Article/FullText/533649?ref=12#ref12
https://www.karger.com/Article/FullText/533649?ref=13#ref13
https://www.karger.com/Article/FullText/533649?ref=14#ref14
https://doi.org/10.1159/000533649

	Stem Cell Mobilization, Collection, and Processing
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


